Microbiological Studies on Tea. I. Quantitative determination of microorganisms on the tea leaves under fresh state and at different stage of manufacturing. by Itano, Arao & Tsuji, Yasuhiko
Microbiological Studies on Tea. 
1. Quantitative determination of microorganisms 
on the tea leaves ui1der fresh state and 
at different stage of manufacturing. 
By 
Arao Itano and Yasuhiko Ts吋i.
[Augu前 27，1936.] 
so fa.r副出ea.uthol's a.re a.wa.re， the repor旬 onthe microbiologica.l investi-
P“on on the も偶 a.re compara.tively few 倒P伺 ia.11yin reg町d加 the rela.tion 
h抑制n也equa.lity of tea. a.nd the microorga.ni阻白. It w朗 reportedby MANN事
由.atthe micr，∞rga.nisms do not to.ke pa.rt in the pr∞倒Sof fermenta.tion of th白
bla.ck te. a.lthough in舶 me叫 sesthe ba.d即時1is produced byもhegrow也 of
mic∞rrga.nisms. SAWAMUBA 1) repo凶edtha.t the number of microorga.nisms on 
也etea. is ra.ther sma.l since也e旬a泊 not8uita.ble for the growth of micro-
org阻泊m自阻dもheyha.ve litle influence on the qua.lity ofもea. Recently TUN由TALL2)
ca.rried out the inocula.tion t倒tsa.nd ca.me旬。onclude出a.tthe fra.gmnce of tea. 
包 grea.tlyinfIuenced by the different kind of microorga.nisms，回m白baoteria.
produce the putrefa.ctive sme11 while出eye朗旬、ddthe fra.gmnce， a.nd the fungi 
B舵 re旬a.certa.in enzyme which a.c旬 onth白lea.v伺 inth自courseof rolling朗
the佃 doc自llulore回 ;ymedoes und目白enorma.l condition. Aga.in GADDのfound
tha.t tbe number o~ fungi decre朗自由inthe course of prooe闘ingwhile th自b佃旬由
and the ye朗旬 incr白幽ema.rkedly in twenty four to fourty eight hours a.fter 
the fermentation. The ch阻 geof tempera.ture is produced by the a.ction of 
enz戸1ea.t first a.nd then by 0もhermicroorga.nism目白otha.t two pea.ksぽ自 produced
in也etempera.ture curve. ln geneml， however the prωence of microorga.nisms 
h朗出eba.d insuence on th自qua.lityof t叫.
The foregoing repor旬 indica.t自由a.tthe a.ction of ba.cぬria.is deleteriou8 for 
the fermenta.tion of bla.ck t倒.， but a.目白theaction of y自制旬a.ndfungi it rema.ins 
obscure. 
Fnrther in rega.rd加 th自 methodof柑tora.geof ωa， itha.s been investig叫ed
from the olden tim白 inthi自 country，a.nd it ha.s been pra.ctioed加 8torethe tea. 
'‘ 
骨 QI1s句din (1) 
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日eo.ledin th自cold 白色oro.g自・ Recently Kyoto Teo. Experiment Sto.tion repor旬d'
that the best r自由ulti日obto.ined by 自白ringth自dried teo. 自eo.ledo.nd kept in the 
cold storo.ge und自rthe do.rknes自・ No report on the cho.ng自of constituents in 
the teo. leo. ve自duri'ngth自由torageis found by th自o.uthor由butit is cleo.r th叫
the m~istnre contents o.nd 旬mpero.tureplo.y 0.big rらleon the chemico.l cho.nge自
ta.king plo.ce in the teo. Ago.in these fo.ctor自ho.vevery colse relo.t.ion with the 
growth of microorgo.nism自由otho.t their prωence自eemsto ho.ve some significo.nce. 
For these reo.sons， this inve自tigationwo.s underta.ken to find definitely 0.自
much as po闘iblerego.rding the rらleof microorgo.nisms which o.re found on 
th日greeno.nd bla.ck tea under the di佳erentcondition自， no.melyfr日自ho.nd di佳erent
stage of mo.nufo.cturing. At the beginning， th自microorgo.nismswere isolo.ted and 
their as司ociativeexistence o.nd phy自iologica.lfunctions were exa.mined o.nd further 
their influence in the cour自eof storo.ge wa.s inve自tigo.ted.
Quo.ntita.tive d白色ermino.tionof microorgo.ni日m自on the teo.， fr倒 h o.nd o.t 
difIerent.自ta.geof mo.nufo.cturing : 
The quo.ntita.tive determino.tion of microorgo.nisms found on the fresh teo. 
leo.ves fro!U the di貸erentpo.r旬ofteo. tree w制 mo.deo.t first， o.nd the leo.ve圃picked
for vo.rious kinds of teo.， no.mely 'Gyokuro'， 'Sentyo.'， ，Tentyo.' o.nd 'Kotyo.' or 
bl即 kt倒 wereexa.mined under di佳erentcondition田， fre司ho.nd o.t difIerent stage 
of sla'lufacturing， for the b郎防rio.， yeo.s旬o.ndfungi. The results a.re presented 
in the following po.ge日.
Experimental. 
The so.mpl倒 werekindly自uppliedby Kyoto Teo. Experimen色Sta.tion，by 
ta.king aseptic pre岨 u“onso.nd自ent加 Kur幽 hikiin the lo.rge，日terilizedt倒t-tub朗
自otho.t two to three day田werespent on the wa.y. ConsequenHy the quo.ntita.tive 
do.to. mo.y s<叫 repr伺 entthe o.ctuo.l number present o.t the time of ta.king the 
臨 mples，but qualitatively no di貸日間nce自houldexi白t.
The number of bo.cterio. w制 determinedby the nutrient bl'oth a.go.r plo.t調め，
o.nd th叫 offungi， by出epep加negluco円eo.cid o.go.r 8)， the plo.もeswere kepもo.t
28')0 o.nd出自 colonieswere coun胎do.fter 10 days for b品cteria.o.nd 7 do.ys. for 
fungi. Thus five plo.tes were poured for eo.ch随 mpleo.nd their o.vero.ge is given 
in the table. 
r. Q細川刷'ivedelerminalion of microorganisms on Ike fre.Ck le，ωes from differenJ 
tarls of Pla必.
The young leo.ve日W日repicked from the upper o.nd lower p町旬 ofthe teo. 
plo.nt; t，he medium o.nd old leo.ves from the upper po.rt only， o.nd the quo.ntit叫ive
detel'mino.tions were mo.de. The re日ultso.re given in To.ble 1. 
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Tab1白 1.
Ba.cteria.阻dFungi on the fresh Lea.ves from different Pぽtso( Plant. 
Age of leave目.
YOl1ng・
Medium. Old. 
Upper. J.ow自r.
Bac飽ria.・ 628，3∞.仰川 711，5∞.α)() 318，3∞，0∞ 228，6∞，α)() 
Fungi.・ 99，440 150，960 96，810 121，420 
Moi同.urecontent. (%) 81.9 79.2 71.7 72.0 
Note: t nl1mber per 1 g.dry mat旬r.
A自由自a.boveresu1ts indica.te， the grea.t銅色numb自rof ba.cteria. were found on 
the young 1ea.ve自a.ndthe number d由。re朗自dwith th自a.geof 1ea.ve自"a.nd a.mong 
也eyoung 1ea.v自民 moreba.ct.eria. were found on those picked from the 10wer pa.rt 
of the tree. It w倒 theRa.me with th白 di凶rihutionof fungi. Since mor白 micro-
orga.n包m自werefound on the 10wer 1ea.ve自ofthe R阻lekind， it自由自ms旬 indica.te
tha.t th朗自 microorga.niRm自origina.lyca.m白 fromもhe自oi1. On出eoth自rha.nd， 
iもisnoteworthy也叫もhenumber of the自emicroorga.nisms is grea.terもho.nもha.t
found in th自o.vera.ge自oi1in this oo'unもrya.nd a.1RO it自eem目加 sugg'自前tho.tthe 
condition自ont.h白se1ea. ves a.r自suitab1efor也eirgrow出.
2. Q，胤 ntilalivedelerminalion of microorganisms on Ine fresn leaves and alの-
ferenl slage tJf tn側ザacluring.
The岨 mp1倒 weretaken o.t the di佳erentstages for differenもkindofもea.a.s 
indico.ted be10w: 
Samples. 
Gyokuro 
Sentya. 
Tenも，ya.
Kotya. 
Slages. 
FreRh→白色ea.med→dried
Fresh→自tea.med→firsもrubbing→se∞ndrubbing→ 
t，hird rubbing →fourth rubbing→dried. 
FreHh→st倒 med→fir凶 drying→dried.
Withering→rubbing →first drying→dried. 
The qua.ntita.tive determina.tions of microorga.ni自mswere c乱rried0凶 onthese 
随 mp1e加もoba.cteria.， fungi a.nd ye朗胞. The J'e剖旬 weregrown onもhe自乱me
medium， pep加neg1uco自ea.cid a.g町 PH3.8-4.0 a.s uRed for the fungi， a.nd in日ome
ca.se!;l， ye幽旬 werefound on也enuもrientbroth a.ga.r which were count白da.1回.
The results a.re given in Ta.b1e 2-5. 
The 1・esu1tsobta.ined with Gyokuro a.re given in Ta.b1e 2. 
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To.ble 2. 
Microorganisma on Gyokuro at di丘町阻tStagea of Proωaa泊g.
Bac色eria.. 
Fungi.・-
Yeas旬. ・
l¥Iolsture con旬nt.(%) 
Fr伺h.
74，360，α)()t 
489，740 
656，410 
80.5 
No旬: t number per 1 g.dry m瓜ter.
8色eamed.
2，230，400，似)()
85，2印
622.1∞ 
78.3 
D吋凶.
143 
1.406 
3，753 
9.7 
As Table 2 indicaもes，the number 01 bacteria incre朗 edafter the le前倒were
steamed and afぬrthe final drying their number decre朗自das well朗 thatof fungl 
while也enumber of ye幽旬 decrea回 don s旬a.mingand remained aiive after也e
final drying and their number w闘 l町 gerthan that 'of bact.eria. 
Th自resultsobtained with 8entya are giv自nin Table 3. 
Table 3. 
Miぽoorgl阻 iBDlaon Sentya at different Stagea ot Proceaa泊g.
Rubbing. 
Fre自h. 8色eamed. Dried. 
18も. 2nd. 3m. Final. 
Bacteria. 231，9∞，OOOt 4，500，000，000 12，640，∞o 12，870，∞o 6，980 5.1∞ 420 
Fungi.・・・ 206，190 51，8∞ 8，050 2，8∞ 14，0∞ 3，7∞ 5，460 
Yeas旬. 1，570，∞o 5，007，αm 303，155，260 261，910，∞o 244，5∞ 。 。
!tIoi自色~~e(%)~~~tQ;~'t~ ( 79.0 7.8 5.3 56.6 31.3 13.4 4.71 
No旬: t number per 1 g.dry matter. 
As shown above， the bacteria reaehed to their m眠 imumnumber after sもe佃 1・
ing and decreased gradually thereafter while the yea.sts incre朗自dslowly and 
reachedもotheir maximum at the first rubbing， which WI¥S great自rthan that of 
也ebacteria but af旬rthe last rubbing， no living y曲目tWI¥S found. The 1町g自由t
number of fungi were found on the fr剖 hleaves and decre闘 edslightIy with 
也eproce自由ingalthough the rate w制 notmarked. 
The resul旬obtainedwith Tentya. are given in Table 4. 
(8伺 Table4 on next pag自.)
The number of b郎防riaw制 largestin the前倒medleaves; the fungi and 
ye岨旬 werem伺 tnumerous in the fr倒 hleaves and decrea白edmarkedly after 
the fir自tdηing.
The results on Kot戸 arepresented in Table 5. 
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Table 4. 
Microorg:岨I8ms00. Teotya at differeot枇a.gesot proωssing. 
Freah. 8総amed. Rubbed. Dried. 
Bacteria. . 113.510.ωT 2.032，α)().似)() 211，2叩 6，4∞ 
Fungi. . . • 263，240 34，760 6，α)() 7，4∞ 
Yeao旬.・ 1.542，2∞ 981，280 。 。
Moisture conぬnt.(%) 81.5 81.3 50.3 5.8 
Noぬ: t number per 1 g.dry mat旬r.
Table 5. 
Micr∞rganiams 00 Kotya at必ffereotSta.ges ot Proωss加g.
|……_L_R~~~ Dried. Finished. 
BacteriB. . .・ 12，424.α)()，似)()t 19，663，似)()，OOO &74 683 
FlIngi. . . . . 666.7∞ 404，αm 258 • 369 
Yeω旬.・ 1，246，8∞ 6，787.9∞ 。 。
l¥Ioistlre contelt. (%) 76.9 70.3 9.2 7.8 
No旬: t numl.Jer per 1 g.dry ma悦er.
The do.ta in Table 5 indica.旬もho.tthe largest number of bo.cterio. were found 
o.fter rubbing; the fllngi， o.fter withering o.nd the yeo.sts， o.fter rubbing. They 
0.1 decreo.sed ro.pidly o.fter drying， o.nd fino.ly no longer the living y自制tswere 
found. 
Th白foregoing r白Rultsobto.in白dwith four different kind自of もeo.自由em句
indicat自由叫 inca.向。 ofth白gre白nt舗もhebo.cterio.l number wo.自 gr倒旬stin 
也自由teamedleo.ve自o.ndfor the blo.ckもeo.o.fter rubbing， o.nd the number decreased 
with pro印刷ingviz. 150-6刈ぬofbl.cterio. in Gyokuro o.nd Tent，yo.， o.nd 400-6∞in 
Bentyo. o.nd Kot，yo. were found. The number of fungi w制 greaもesto.tもhebegin-
ning o.nd deCI・eo.sedgro.duo.lly but o.f旬r出。 lo.sもdrying白白ywer自制 numerou日
制出自 bo.cterio. Th自ye嗣凶 werem伺 tnumerou自on山由freshleo.ve自ofGyokuro 
o.nd Tentya， rubbed Sentyo. o.nd Kotyo.， o.nd they de巴re朗自din numb白rmpidly 
o.fter processing so tha.t none living o.fter the lo.Bt drying ex巴epton Gyokuro. 
Aga.in the numb白rof ye朗旬 W帥 greo.もertho.nもheother microorgo.ni圃msduring 
the first o.nd Becond rubbing， which wo.y ho.ve目om自白ignificanceil mo.llufacturing 
the tea. 
It is di飴cultもodra.w o.ny conclusion from th自白eda.凶 only 自ince0. few days 
elo.p8ed between the picking o.ld exo.mino.tion of th自由o.mple. But帥0.whole iも
mo.y岨felyb自由凶tedtha.t the teo. leo.ves with自u鐙cientqualltity of moisture o.re 
自uitablefor the growth of microorgo.凶sm自o.ndthere is 0. pOBsibility朗もo出eir
inlluence on the quality of tea. 
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Snmmary. 
In this inve8tiga.tion， the cha.nge of number of microorga.ni8fi8 on the tea. 
lea.ve8 under di貸erenもcondiもion8W朗 examin自da.nd th自following自umma.rymo.y 
be made. 
1) Among th白 freshteo. leo.ves， young白r出eleo.veF.l， more of the ba.cterio. 
wer自 found，a.nd闘 toth自 positionof leave8， more ba.c句ria.were found on those 
ca.me fromもhelower por色ion.
2 ) l¥lore microorga.凶8mswere found叫もheiniもio.l8ta.ge of ma.nufa.cturing 
of o.l kind8 ofもeaa.nd出eyd伺 r帥 sed闘もhepro凶飽 adva.nced. B郎 teria.and 
fungi 8urvived the entire proce飽a.lthoughtheir number decre朗自dもowa.rdthe 
end while ye朗 t8were ki1l自dexcept a few on Gyokuro. 
3) The tea. 1帥 veswi出 8U盤cientqua.ntity of moi8ture a.re 8uitable for th自
grow出 ofmicr∞rga.nism自.
The a.uthors wish to郎 knowledgewithも，ha.nk8for the kind目白rvicerendered 
by Kyo旬 Tea.Exp白rimenもSta.tionin 8upplyingもhe鴎 mpl飽， and 0.180 for the 
ina.ncia.l a.:i.d in pa.rもbyth自Ja.pa.n飽eAs自00iMiopof Tea Ind11自try.
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